A novel differential scanning fluorimetry analysis of a humanized anti-cocaine mAb and its ligand binding characteristics.
An anti-cocaine monoclonal antibody (mAb) designated h2E2 will soon enter clinical trials for the treatment of cocaine abuse disorders. Importantly, this antibody selectively binds cocaine and its active metabolite, cocaethylene, with high affinity, while binding inactive metabolites with substantially lower affinities. Here, we used differential scanning fluorimetry (DSF) to characterize the stability and ligand binding properties of this antibody and its cocaine-binding Fab fragment. The Sypro orange dye commonly used for DSF revealed multiple overlapping thermal protein denaturation transitions for both the mAb and the Fab fragment, making quantitative analysis of ligand binding by thermal stabilization problematic. However, by using the "rotor" dye, DASPMI (4-(4-(dimethylamino)styryl)-N-methylpyridinium iodide), which measures the rotational restriction of the fluorescent dye (as opposed to the Sypro orange dye which measures the hydrophobicity of the dye microenvironment), a simple two state thermal denaturation transition that is stabilized by ligand binding was observed for the h2E2 mAb, enabling Boltzmann fitting and quantitative thermodynamic analysis of the DASPMI DSF mAb cocaine and metabolite binding data. The computed affinities were consistent with ligand binding affinities determined using other techniques. Thus, this novel DASPMI DSF method can simply, inexpensively, and very rapidly generate ligand binding constants for the h2E2 mAb, despite the presence of multiple, overlapping, thermally unfolding protein domains characteristic of all mAbs. This approach is likely applicable to other mAbs currently in use for many research and therapeutic applications.